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HYDROGEOLOGY MAP INTERPRETATION

The Liverpool Plaing Catchment is in the eastern part of the
Darling Basin and has an area of 1.3 million hectares. The
groundwater system

sedimentary rock units., The way these units relate to each
other is strongly influenced by the topography of the pre—
Quaternary surface, which in turn has been influenced by
the broad structural features of the older lower Permian

basal volcanics.

The Liverpool Plains Catchment groundwater system flows
at shallow depths within transmissive
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Is complex due to the geometry of the
unconsolidated Quaternary formations and inter—
relationships with the older, underlying volcanic and

alluvial channal

HYDROGEOLOGICAL CHARACTERISTICS
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increase in rate from 1987, but started to decline gradually
again in 1992,

The residual rainfall mass curve is a plot of the cumulative
difference between the recorded monthly rainfall and the

long—term average monthly rainfall. Residual mass curves
indicate by their slope if there has been an increase (+) or
decrease (—)in rainfall trends over time. There has been
above average rainfall since 1948,

General characteristics of the groundwater conditions in

deposit lenses and at deeper depths within more laterally

extensive transmissive alluvial sediments, and fractured rock
aquifers, which underlie the entire Catchment. Groundwater
interaction occurs between the aquifers and therefore are
able to affect each other. Overall, the deep groundwater

is full and is exerting an upward directed pressure on
the overlying shallow groundwater system. This means
shallow groundwater is not able to flush downwards. As a

system

result land is becoming waterlogged and salt affected.

The following paragraphs explain how to use the

hydrogeological map. A discussion on recharge, discharge
and the occurrence of salinization completes this summary

of the hydrogeological map interpretation.

The main map, at 1:250 000 scale, shows the salinity/yield
characteristics of the shallowest aquifer at any location, and
water level in the shallowest alluvial aguifers representing
the situation in Winter 1992/1993. The colour code for the

salinity/yield classes is explained in the salinity/yield

matrix. The Gunnedah alluvial aquifer has positive head

various aquifer types are summarised in the
Hydrogeological Characteristics Table.

Groundwater recharge within the Liverpool Plains
catchment, west of the Hunter—Mooki Fault, is dominantly
through the alluvial floodplains, the Liverpool Range and

Garrawllla Volcanics, and the ‘Pilliga’ sandstone aquifers.

Groundwater recharge east of the Hunter—Mooki Fault is
dominantly through the Werrie and Warrigundi Volcanics,
and the Currabubula Formation.

Groundwater discharge within the Liverpool Plains
catchment Is largely a result of the upward directed pressure

exerted by the underlying deep aquifers. To the west of the
Hunter—Mooki Fault these deep pressurised aguifers belong

to the Narrabeen Group and the Black Jack Formation. To
the east of the Hunter—Mooki Fault the pressurised aguifers

belong to the Werrie and Warrigundi Volcanics. The

upward pressures effectively do not allow the shallow
groundwater to flush downwards and the shallow
groundwater system fills up rapidly resulting in groundwater

discharge at the ground surface. Waterlogging, saline

conditions and the potentiometric (pressure) surface is

represented by purple contours. The water table, which is

the upper surface of the saturated zone in the MNarrabri
Farmation, is represented by blue hatching when it occurs at
a depth of less than five metres. There is insufficient data to

enable contours to be drawn. Arrows indicating the

direction of groundwater movement are shown In purple.
The yield indicated on the main map, and on the inset maps,
is the maximum likely sustainable yield for the formation,

based on extrapolation of such pumping data as are
available. Yields may, however, be higher or lower at
specific locations,

Deeper subsurface features are shown on both the
hydrogeological cross sections below and also the inset

maps at a scale of 1.1 000 000, to represent the three

dimensional aspects of the groundwater system. The

catchment has been divided into six main areas of interest
which have common hydrogeological features and are

called here 'Hydrogeclogical Provinces' (see Figure 1).

Figure 2 gives contours of thickness for the 'Narrabri

Farmation’, while Figure 2 details the salinity/yield

characteristics and potentiometric surface contours. Figure

4 shows elevation contours for the upper '‘Gunnedah

Formation' surface, while Figure 5 details the salinity/yield

characteristics and potentiometric surface contours. Figure
6 shows elavation contours on top of the pre—Quaternary
surface developed on the Tertiary to Carboniferous rocks

outbreaks and crop yield decline are a result of this process.

Salinity of water in the Liverpool Range volcanic rock
aguifers in the upper Ranges is commonly 650 mg/L,
increasing to 3000 mg/L northwards. The salinity of water
in the 'Pilliga’ sandstone rock aquifers is commonly 500

mg/L. Groundwater flow paths within the Narrabeen Group

and Black Jack Formations are slow and complex due to the
fractured nature of the rock. This allows groundwater to sit
for long periods of time and gives groundwater the

opportunity to leach minerals out of the rock causing
salinities to exceed 4000 mg/L. Salinity values in the
Currabubula Formation aguifers are commonly up to 1500
mafL, and in the Werrie and Warrigundi volcanics they

range between 1500 and 3000 mg/L.

The alluvial aquifer units overlying the basement aguifers

constitute discrete lenses which are hydraulically connected

in part. These aquifers can be divided into the upper

Narrabri Formation and the lower Gunnedah Formation
aquifers based on aquifer size and the proportion of clay to
sand and gravel. The Gunnedah aquifers are the more
productive and less saline of the two aquifer units, with

values generally between 500 and 1000 mg/L. Salinity in

the Marrabri aguifers exceeds 1000 mg/L and in large areas

and which forms the basement for the unconsclidated
Quaternary aquifer formations. Figure 7 details the

salinity/yield characteristics and potentiometric surface

contours for the pre—Quaternary basement.

The cross sections A—F and G-—P show the hydrogeologic
profile in a north—south direction for the Coxs Creek and
Mooki River catchments. They essentially illustrate the
complexity of the old surface on which the Quaternary
sediments were deposited and the effect of the pressurised
pre—Qusternary fractured rock aquifers on the overlying

Quaternary alluvial aquifers.

Time dependent aspects of the groundwater system are
illustrated by representative hydrographs, which show
pattern of groundwater behaviour since the 1970Q's. The
similarity in behaviour patterns shown by the hydrographs
indicate the hydraulic connectivity between the aquifer
types and their sensitlvity to seasonal fluctuations, both
natural and pumping induced. The deeper sedimentary and

volcanic fractured rock aquifers have a higher

potentiometric head than the shallow alluvial aquifers
indicating an upward flow component into the alluvium.
Water levels have risen since the 1382 drought, with an

|

Direction of groundwater flow in
the aguifers

Narrabri aguifer boundary

Water table Iying within 5 metres of
the ground surface

exceeds 3000 mg/L. The Marrabri aquifers have salinities of
up to 36000 mg/L due to the effects of evaporation in areas
where the groundwater levels lie within five metres of the
ground surface.

The occurrence of dryland salinity is determined by a

number of characteristics of the local catchment: the

geology, the shape of the catchment including the bedrock
shape, climatic conditions, soil types, farming practices and

vegetation cover. Salt outbreaks have been observed in
areas where there is a low groundwater flow gradient and
groundwater ‘backs—up’; where the water table may intersect
the surface at a sudden change of land slope; where heavier
clay soils accumulate down slope restricting throughflow
from the upper slope; where throughflow from the sandy

soils on sandstone ridges encounters the clayey black earths

of the plains; where compaction from
restrict shallow water movement; where groundwater flow
in both alluvial aquifer units is restricted by the effect of
basement outcrop protruding through the alluvium; where
groundwater seeps from fractured and consolidated rock
aquifers inte the alluvium: where the geology changes
causing seepage at the interface and is also in hydraulic
connection with the alluvial aquifers, and lastly, where the

the

roads and earthworks

shallow groundwater is unable to flush downwards due to

GEOLOGICAL REFERENCE

‘Narrabri Formation”
AMluvium and colluvium

‘Gunnedsh Formation’
Alluvium and colluvium

the inhibiting effects of the upward directed pressure from
the underlying pressurised fractured rock and deep alluvial
aquifers.

Outlier basalt, dolerite, teschenite and trachyte, plugs and sills

LIVERPODL RANGE BEDS

Alkali olivine basalt, dolerite, palymictic conglomerate, guartzose
sandstong, shele and bole.

Ouartzose and quartz lithic sandstone, siltstone.

PURLAWALGH BEDS.

Silty sandstone, mudstong, conglomerate.

GARRAWILLA VOLCANIC COMPLEX
Alkali basalt, basanite, hawaiite, mugesrite, soda trachyts

flows; end pyroclastie units. Alksli dolerite and

mierosyenodolerite sills,

BALLIMORE BEDS Conglomerate, quartz szndstona, shale.

Quartzoze end quartz lithic sandstone, silty sendstone, mudstone-
Nzpperby Beds [Rns). Polymictic conglomerate, lithic and quartz

lithic sandstone, mudstone ~ Dighy Conglomerate (Rnd).

Undifferentiated sandstone, shale, conglomerate, chert, coal,

limestone, (Includes terrestrial Black Jack Group and marine Millie Group}

Undifferentiated hornblende-biotite adamallite and monzonite

Serpentinite, mafic and ultramafic intrusives.

MAULES CREEK FORMATION.

Shale, lithic sandstone and coal,

Amygdaloidal basaltic lave, basaltic tuff, tuffaceous sandstone,

WARRIGUNDI VOLCANIC COMPLEX

Andesite flows, augite andesite dykss, dacitic dykes and flows,
dioritic intrusions, epiclastic voleanic breccia and pyroclastic breccia.

Polymictic conglomerate, lithic sandstone, shale, coal.

BOGGABRI/GUNNEDAH VOLCANICS
Rhyolite, rhyolitic tuff and rhyodacite.

CURRABUBULA FORMATION

Polymictic conglomerate, tillite, lithic sandstone, varves,
tuffaceous lithic sandstone, siltstong, rhyolitic to andesitic

pyroclasties and voleanics.

COEFOLLY CONGLOMERATE Polymictic conglomerate.

MERLEWOOD FORMATION

Lithiz sandstone, polymictic conglomerate, siltstone, felsic to
intermediate pyroclastics. Pyroxene and hornblende andesites,

Massive mudstones, sandstone and orthoconglomerate lenses.

LUTTON FORMATION

Siltstone, sandstone, mudstone, andesite, lithic sandstong,

TANGARATTA FORMATION
Mudstone, feldspathic arenite, arenite, greywacke, conglomerate,

Undifferentiated mudstone, arenite polymictic conglomerate,
greywacke, breccia and srgellite.

Undifferentizted cherts, argillite, greywacke, mudstones,
limestones, arenite and breceia,

Undifferentiated cherts, jaspers, quartzites, conglomerates,

greywackes, argillites, phyllites, spillites, imestones and volcanics
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This map was produced using CAD/CAM techniques. A graphically linked data—base of hydrogeological
information for this map' is also available. Further information can be obtained fram

DEFINITION: A hydrogeological province is the division of land on the basis of
hydrogeological regime. Each hydrogeological province has a dominant aquifer unit, with

associated aquifer units, and performs a specific hydrogeologic function within the catchment.
As a consequence specific groundwater management options can be applied to each province

to aid in the overall strategy of land and water resource sustainability.

PROVINCE ONE

DOMINANT AQUIFER TYPE: Tertiary Liverpool Range Fractured Volcanic Rock aquifers.
ASSOCIATED AQUIFER UNITS: Underlying Triassic Narrabeen Fractured Sedimentary

Rock aquifers to the east and Jurassic 'Pilliga’ Consclidated Sedimentary Rock aquifers to the

west. Overlying Quaternary Unconsolidated Sediment aquifers.
HYDROGEOLOGICAL REGIME: The Liverpool Range fractured volcanic rock aquifers
are the largest contributor of groundwater in the Liverpool Plains catchment. Chemical and

isotopic studies have indicated that throughflow
catchment areas, via the Quaternary uncensolidated sediment aquifers.

PROVINCE TWO

from these aquifers travels to the lower

DOMINANT AQUIFER UNIT: Quaternary Unconsolidated Sediment aquifers.
ASSOCIATED AQUIFER UNITS: Underlying Triassic Narrabeen Fractured Sedimentary
Rock and Jurassic 'Pilliga’ Consolidated Rock aquifers.
HYDROGEOLOGICAL REGIME: In this province the effect of basement outcrop

protruding through the alluvium has significant impact on groundwater flowpath. There is a
large volume of groundwater moving laterally as throughflow within the alluvium some of

which has originated from province one. This alluvial groundwater has a narrow

controlled by the resistant sandstone basement ridges.

PROVINCE THREE

flowpath

DOMINANT AQUIFER UNIT: Jurassic Garrawilla Fractured Volcanic Rock and overlying

Quaternary Unconsolidated Sediment aquifers.
ASSOCIATED AQUIFER UNITS: Triassic Narrabeen Group Fractured Sedimentary Rock aquifers.

HYDROGEOLOGICAL REGIME: The groundwater flow paths within the Garrawilla

volcanic rock are complex due to the relationship between the upper brecciated layers and
underlying fracture zones., Complicating the flow paths further is the impeding effect of the
impermeable volcanic sills and dykes which dissect the aquifers.

PROVINCE FOUR

DOMINANT AQUIFER UNIT: Devonian and Carboniferous Fractured Sedimentary Rock aquifers.
ASSOCIATED AQUIFER UNITS: Overlying Lower Permian Werrle and Tertiary Liverpool

Range Fractured Volcanic Rock aquifers and Quaternary Unconsolidated Sediment aquifers.
HYDROGEOLOGICAL REGIME: This province serves mainly as a recharge area for the

Mooki River catchment Quaternary unconsolidated alluvial aquifers and possibly the
underlying fractured sedimentary rock aquifers. This is achieved via transmissive alluvial

fan deposits that are formed where creeks draining from

PROVINCE FIVE

the Melville Range enter the plains.

DOMINANT AQUIFER UNIT: Triassic Marrabeen and Permian Black Jack Fractured
Sedimentary Rock aquifers.
ASSOCIATED AQUIFER UNITS: Overlying 'Pilliga’ Consolidated Rock aquifers and
underlying Lower Permian Werrie/Gunnedah Fractured Volcanic Rock and overlying
Quaternary Unconsolidated Sediment aquifers.
HYDROGEOLOGICAL REGIME: Province five is a recharge area for the mid—catchment
fractured sedimentary rock aquifers and lower catchment consolidated rock aquifers. The

recharge is too high for the fractured rock aquifer to accommodate and this has resulted in

an upward directed pressure belng established further down the groundwater flow gradient.

PROVINCE SIX

DOMINANT AQUIFER UNIT: Quaternary Unconsolidated Sediment aguifers.

ASSOCIATED AQUIFER UNITS: Underlying Jurassic Garrawilla Volcanics, Triassic

Narrabeen Group and Permian metasediment Fractured Sedimentary Rock aquifers, and lower
Permian Werrie Fractured Volcanic Rock aquifers.
HYDROGEOLOGICAL REGIME: Province six includes the past and present river channsls

and floodplains for the Coxs Creek and Mooki River catchments. There are two main aquifer
units within the Quaternary unconsclidated sediment aquifers: the underlying Gunnedah
Formation aquifer unit and the owverlying Narrabri Fermation aquifer unit.
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Figure 1 Hydrogeological provinces
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Figure 8

Structure contours on the pre-Quaternary bedrock surface

Figure 5 Gunnedah Formation potentiometric surface and salinity/yield classes
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Figure 7  Bedrock potentiometric surface and salinity/yield classes




